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.1 

Remarks 

Pending claims 

Claims 1-132 are pending. Of these, claims 1-17, 29-49, and 61-64 are allowed; 
claims 18-20, 50-52, 65-83, 92-115, and 124-127 are rejected; and claims 21-28, 53-60, 84- 
91, 1 16-123, and 128-132 are withdrawn as directed to non-elected subject matter. 

Amendments 

The title of the specification was amended according to the Examiner's suggestion. 
See, Paper No. 8, page 4, item 2. Additionally, the Abstract was amended to delete the 
paragraph number and to correct minor typographical errors. No new matter was added by 
way of these amendments. 

Restriction Requirement 

Applicants acknowledge and thank the Examiner for agreeing to rejoin the subject 
matter of Groups II (claims 21-28, 53-60, 84-91, and 116-123) and III (claims 128-132) with 
the product claims of Group I, should the claims of Group I be found allowable. See, Paper 
No. 8, page 4, second paragraph. 

Claim rejection under 35 U.S.C. § 101 

Claims 65-83, and 124-127 were rejected under 35 U.S.C. § 101 as allegedly directed 
to non-statutory subject matter. See, Paper No. 8, page 4, item 3. In particular, it was 
asserted that "[t]he claims embrace an antibody as it occurs in vivo in the immunized animal. 
However, . . . amending the claims to require the hand-of-man would obviate this rejection" 
See, Paper No. 8, pages 4-5, item 3. 

Applicants respectfully disagree and traverse. 

Independent claim 65 and dependent claims 66-83 cite "[a]n isolated antibody or 
portion thereof (emphasis added). This language alone specifies that the claimed antibody 
or portion thereof is the product of human intervention. Furthermore, the language of 
independent claim 124, and dependent claims 125-127, also indicates that the claimed 
antibody or portion thereof is the product of human intervention, as the antibody is made by a 
process that requires the immunization of an animal. Therefore, Applicants assert that the 
claims do not embrace a naturally occurring antibody. Applicants respectfully request that 
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the rejection of claims 65-83, and 124-127 under 35 U.S.C. § 101 be reconsidered and 
withdrawn. Should the Examiner disagree with the above explanation, Applicants' 
representative would welcome the opportunity to discuss this issue with the Examiner by 
telephone in order to reach a mutually acceptable agreement. 

Claim rejection under 35 U.S.C. § 112 % 1 st paragraph 

Claims 65-83, 92-115, and 124-127 were rejected under 35 U.S.C. § 112, first 
paragraph. See, Paper No. 8, pages 5-6, item 4. In particular, the Examiner has requested an 
affidavit or declaration pertaining to ATCC Deposit 97157. See, Paper No. 8, page 5, last full 
paragraph. 

Accordingly, Applicants herein submit a declaration regarding ATCC Deposit 
number 97157, which was made under the terms of the Budapest Treaty. 

Human Genome Sciences, Inc., the assignee of the present application, 
has deposited biological material under the terms of the Budapest 
Treaty on the International Recognition of the Deposit of Micro- 
organisms for the Purposes of Patent Procedure with the following 
International Depository Authority: American Type Culture Collection 
(ATCC), 10801 University Boulevard, Manassas, Virginia 201 10-2209 
(present address). The deposit was made on May 22, 1995, accepted 
by the ATCC, and given ATCC Accession Number 97157. In 
accordance with M.P.E.P. § 2410.01 and 37 C.RR. § 1.808, assurance 
is hereby given that all restrictions on the availability to the public of 
ATCC Accession Number 97157 will be irrevocably removed upon 
the grant of a patent based on the instant application, except as 
permitted under 37 C.F.R. § 1 .808(b). A partially redacted copy of the 
ATCC Deposit Receipt for Accession Number 97157 is enclosed 
herewith as Exhibit A. 

In view of the above, Applicants believe the Examiner's concerns have been fully 
addressed. Accordingly, Applicants respectfully request that the rejection of claims 65-83, 
92-1 15 and 124-127 be reconsidered and withdrawn. 

Claim rejection under 35 U.S.C. § 112, 2 nd paragraph 

Claims 18-20, 50-52, 81-83, and 113-115 were rejected under 35 U.S.C. § 112, 
second paragraph as allegedly indefinite for failing to particularly point out and distinctly 
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claim the subject matter which applicant regards as the invention. See, Paper No. 8, page 6, 
item 5. In particular it was asserted that: 

Claims 18-20, 50-52, 81-83, and 113-115 are drawn to a hvbridoma 
that produces monoclonal antibodies to the protein of amino acid 
sequence set forth in SEQ ID NO:2. It is suggested that Applicants 
amend these claims to depend on claims 1 1, 35, 67, and 98 (drawn to 
monoclonal antibodies) respectively, rather than on the independent 
claims they depend from, since only hvbridomas produce monoclonal 
antibodies ." 

See, Paper No. 8, page 6, item 5 (emphasis added). 

Applicants respectfully disagree and traverse. 

Claims 18, 50, 81, and 113 are drawn to "[a]n isolated cell" and are not limited to 
hybridoma cells. When the present application was filed it was well known in the art that 
cells other than hybridomas could be used to produce antibody molecules. For example, 
Applicants submit herewith Exhibit B, a 1994 review article 1 which describes expression of 
antibody molecules on bacteriophage (grown in bacterial cells). As another example, the 
present specification at paragraph [0120] directs the reader to U.S. Patent 4,946,778, which 
describes production of single chain antibody molecules in mammalian, yeast, fungal, and 
bacterial cells. Additionally, Applicants also submit herewith Exhibit C, an excerpt from a 
1994 immunology text book 2 which describes production and selection of bacteriophage 
monoclonal antibody molecules. Hence, Applicants respectfully note that the assertion that 
"only hybridomas produce monoclonal antibodies" is inaccurate. Conversely, hybridoma 
cells are also not limited to production of monoclonal antibodies. For example, Applicants 
submit herewith Exhibit D with abstracts from three publications 3 describing hybridomas that 
produce bi-specific and polyclonal antibodies. (Applicants will submit a copy of the 
complete articles at the Examiner's request.) In sum, Applicants respectfully submit that the 
dependencies of claims 18-20, 50-52, 81-83, and 1 13-1 15 are properly drawn and request that 

1 Winter, et al., "Making Antibodies by Phage Display Technology," Annu. Rev. Immunol., 12:433-55 (1994). 

2 Janeway, et al., "Immunobiology: The Immune System in Health and Disease," Current Biology Ltd., Garland 
Publishing, New York, NY, pp. 2:23-2:25 (1994). 

3 Thompson, et al., "Production of human monoclonal IgG and IgM antibodies with anti-D (rhesus) specificity 
using heterohybridomas," Immunol., 58:157-160 (1986); Matsuo, et al., "Generation of multiple monoclonal 
antibodies for diagnostic use from a single hybridoma fusion," Acta. Haematol., 179:137-139 (1988); and, 
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the rejection of these claims under 35 U.S.C. § 112, second paragraph, be reconsidered and 
withdrawn. Should the Examiner disagree with the above explanations, Applicants' 
representative would welcome the opportunity to discuss this issue with the Examiner by 
telephone. 



Conclusion 

If there are any fees due in connection with the filing of this paper, please charge the 
fees to our Deposit Account No. 08-3425. If a fee is required for an extension of time under 
37 C.F.R. § 1.136 not accounted for above, such an extension is requested and the fee should 
also be charged to our Deposit Account. 



Dated: May 19, 2003. Respectfully submitted, 



Bv 

Doyle A. Sffever 

Registration No.: 47,088 
HUMAN GENOME SCIENCES, INC. 
9410 Key West Avenue 
Rockville, Maryland 20850 
(301) 610-5790 (ext. 3595) 

MMW/LJH/DAS/FR 
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%^ <v v ' Via Hand Delivery May 21, 2003 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of: Docket No.: PF199D2 
Ni et al. 

Application No.: 09/91 1,346- Conf: 4955 Group Art Unit: 1646 

Filed: July 24, 2001 Examiner: P. Mertz 

For: Antibodies to Natural Killer Cell Enhancing 
Factor C (As Amended Herein) 

VERSION WITH MARKINGS TO SHOW CHANGES MADE 

(Underline indicates text inserted, Strike-through indicates text deleted) 

In the specification 

The Title was amended to read: 

Antibodies to Natural Killer Cell Enhancing Factor C 
The Abstract was amended to read: 

[015 4 ] A human natural killer cell enhancing factor C and fragments thereof and DNA 

(RNA) encoding such polypeptides and a procedure for producing such [ polypeptid e es ] 
polypeptides by recombinant techniques is disclosed. Further disclosed are antibodies directed 
against such polypeptides and fragments or portions thereof and methods for producing such 
antibodies and utilizing such antibodies for therapeutic or diagnostic purposes. Also disclosed 
are methods for utilizing such polypeptides and/or antibodies for preventing and/or treating viral 
infections, inflammation, neoplasia and [ damge ] damage from superoxide radicals. Diagnostic 
assays for identifying mutations in nucleic acid sequence encoding a polypeptide of the present 
invention and for detecting altered levels of the polypeptide of the present invention for 
detecting diseases, for example, cancer, are also disclosed. 



American Type Culture Collection 

12301 Pirklawn Drive • Rockviile, MD 20852 USA • Telephone: (301)231-5520 Telex: 898-055 ATCCNORTH • FAX: 301-770-2587 

BUDAPEST TREATY ON THE INTERNATIONAL RECOGNITION OF 
THE DEPOSIT OF MICROORGANISMS FOR THE PURPOSES OF PATENT PROCEDURE 

INTERNA TIONA L FORM 

RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT ISSUED PURSUANT TO RULE 7 3 
AND VIABILITY STATEMENT ISSUED PURSUANT TO RULE 10.2 

To: (Name and Address of Depositor or Attorney) 




Human Genome Sciences, Inc. 
Attention: Robert H. Benson 
941 0 Key West Avenue 
Rockviile, MD 20850 - 

Deposited on Behalf of: Human Genome Sciences, Inc. - Docket PF202 and PF199 

Identification Reference by Depositor: ATCC Designation 

DNA Plasmid, 652259 97157 ^^"/ f? 

V. The deposits were accompanied by: _ a scientific description a proposed taxonomic description 

indicated above. 

The deposits were received May 22, 1995 by this International Depository Authority and have been 
accepted. 

AT YOUR REQUEST: 

X We will inform you of requests for the strains for 30 years. 

The strains will be made available if a patent office signatory to the Budapest Treaty certifies one's 
right to receive, or if a U.S. Patent is issued citing the strains and ATCC is instructed by the United 
States Patent & Trademark Office or the depositor to release said strain. 

If the cultures should die or be destroyed during the effective term of the deposit, it shall be your 
responsibility to replace them with living cultures of the same. 

The strains will be maintained for a period of at least 30 years after the date of deposit, and for a 
period of at least five years after the most recent request for a sample. The United States and many 
other countries are signatory to the Budapest Treaty. 

The viability of the cultures cited above was tested June 6, 1 995 . On that date, the cultures were 
viable. 

International Depository Authority: American Type Culture Collection, Rockviile, Md. 20852 USA 

Signatu/e of person having/authority to represent ATCC: 

/"T^ ■ ^ Date: June 6, 1995 

Annette L. Bade, Director, Patent Depository 

cc: Greg D. Ferraro, J.D. 
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7.11 j Monoclonal antibodies have a homogeneous structure and can be 
produced by cell fusion or by genetic engineering. 



Even antibodies specific for the same small defined antigenic determinant 
are heterogeneous in structure, as shown by their differing isoelectric 
points, making detailed chemical analysis of such antibodies impossible. In 
order to examine a homogeneous preparation of antibody, biochemists 
first analyzed proteins produced by patients with multiple myeloma, a 
common tumor of plasma cells. It was known that antibodies are normally 
produced by plasma cells, and as this disease is associated with the pres- 
ence of large amounts of a homogeneous gamma globulin called a 
myeloma protein in the patient's serum, it seemed likely that myeloma 
proteins would serve as models for normal antibody molecules. Thus, 
much of the early knowledge of antibody structure came from studies on 
myeloma proteins. However, these proteins had one major limitation for 
such studies; the antigen specificity of most myeloma proteins was not 
known. 

This problem was solved by Georges Kohler and Cesar Milstein, who de- 
vised a technique for producing a homogeneous population of antibodies 
of known antigen specificity. They did this by fusing spleen cells from an 
immunized mouse to cells of a mouse myeloma to produce hybrid cells 
that both proliferated indefinitely and secreted antibody specific for the 
antigen used to immunize the spleen cell donor. The spleen cell provides 
the ability to make specific antibody, while the myeloma cell provides the 
ability to grow indefinitely in culture and secrete immunoglobulin con- 
tinuously. By using a myeloma cell partner that produces no antibody pro- 
teins itself, the antibody produced by the hybrid cells comes only from the 
immune spleen cell partner. After fusion, the hybrid cells are selected 
using drugs that kill the myeloma parental cell, while the unfused parental 
spleen cells have a limited lifespan and soon die, so that only hybrid 
myeloma cell lines or hybridomas survive. Those hybridomas produc- 
ing antibody of the desired specificity are then identified and cloned by 
regrowing the cultures from single cells. Since each hybridoma is a clone 
derived from a single B cell, all the antibody molecules it produces are 
identical in structure, including their antigen-binding site and isotype. 
Such antibodies are therefore called monoclonal antibodies (Fig. 2.19). 
This technology has revolutionized the use of antibodies by providing a 
limitless supply of antibody of a single and known specificity and a homo- 
geneous structure. Monoclonal antibodies are now used in most serologi- 
cal assays, as diagnostic probes, and as therapeutic agents. 

Recently, a novel technique for producing antibody-like molecules has 
been introduced. Gene segments encoding the antigen-binding variable or 
V domains of antibodies are fused to genes encoding the coat protein of a 
bacteriophage. Bacteriophage containing such gene fusions are used to in- 
fect bacteria, and the resulting phage particles have coats that express the 
antibody-like fusion protein, with the antigen-binding domain displayed 
on the outside of the bacteriophage. A collection of recombinant phage, 
each displaying a different antigen-binding domain on its surface, is known 
as a phage display library. In much the same way that antibodies spe- 
cific for a particular antigen can be isolated from a complex mixture by 
affinity chromatography (see Section 2-7), phage expressing antigen-binding 
domains specific for a particular antigen can be isolated by selecting the 
phage in the library for binding to that antigen. The phage particles that 
bind are recovered and used to infect fresh bacteria. Each phage isolated 



The Induction, Measurement, and Manipulation of the Immune Response 



Fig. 2.19 Th production of 
monoclonal antibodies. Mice are 
immunized with antigen A and given an 
intravenous booster immunization three 
days before they are killed in order to 
produce a large population of spleen 
cells secreting specific antibody. Spleen 
cells die after a few days in culture. In 
order to produce a continuous source of 
antibody they are fused with immortal 
myeloma cells using polyethylene glycol 
(PEG) to produce a hybrid cell line called 
a hybridoma. The myeloma cells are 
selected beforehand to ensure that they 
are not secreting antibody themselves 
and that they are sensitive to the HAT 
medium that is used to select hybrid cells 
because they lack the enzyme 
hypoxanthine:guanosine phosphoribosyl 
transferase (HGPRT). The HGPRT gene 
contributed by the spleen cell allows 
hybrid cells to survive in the HAT 
medium, and only hybrid ceils can grow 
continuously in culture because of the 
malignant potential contributed by the 
myeloma cells. Therefore, unfused 
myeloma cells and unfused spleen cells 
die in the HAT medium, as shown here 
by celts with dark, irregular nuclei. 
Individual hybridomas are then screened 
for antibody production, and cells that 
make antibody of the desired specificity 
are cloned by growing them up from a 
single antibody-producing cell. The 
cloned hybridoma cells are grown in bulk 
culture to produce large amounts of 
antibody. As each hybridoma is 
descended from a single cell, all the cells 
of a hybridoma cell line make the same 
antibody molecule, which is called a 
monoclonal antibody. 
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Immortal hybridomas proliferate, unfused cells die 
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The measurement and use of antibodies. 




Fig. 2.20 The production of antibodies by genetic 
engineering. Short primers to consensus sequences in heavy- 
and light-chain variable or V regions of immunoglobulin genes 
are used to generate a library of heavy- and light-chain V-region 
cDNAs by the polymerase chain reaction (see Fig. 2.50) using 
spleen mRNA as the starting material. These heavy- and 
light-chain V-region genes are cloned randomly into a 
filamentous phage such that each phage expresses one heavy- 
and one light-chain V region as a surface fusion protein with 
antibody-like properties. The resulting phage display library is 
expanded in bacteria, and the phage are then bound to a . 



surface coated with antigen. The unbound phage are washed 
away, while the bound phage are recovered and again bound to 
antigen. After a few cycles, only specific, high-affinity 
antigen-binding phage are left. These can be used like antibody 
molecules, or their V genes can be recovered and engineered 
into antibody genes to produce genetically engineered antibody 
molecules (not shown). This technology may replace the 
hybridoma technology for producing monoclonal antibodies and 
has the advantage that any species can be used as the source 
of the initial mRNA. 



in this way will produce a monoclonal antigen-binding particle analogous 
to a monoclonal antibody (Fig. 2.20). The genes encoding the antigen-binding 
site, which are unique to each phage, can then be recovered from the 
phage DNA and used to construct genes for a complete antibody molecule 
by joining them to gene segments that encode the invariant parts of an 
antibody. When these reconstructed antibody genes are introduced into a 
suitable host cell line, such as the non-antibody producing myeloma cells 
used for hybridomas, the transfected cells secrete antibodies with all the 
desirable characteristics of monoclonal antibodies produced from hybri- 
domas. This technique may ultimately replace the traditional route of cell 
fusion for production of monoclonal antibodies. 
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The affinity of an antibody can be determined directly by binding to 
small ligands. 

The affinity of an antibody is the strength of binding of a monovalent 
ligand to a single antigen-binding site. The affinity of an. antibody that binds 
small antigens such as haptens that can diffuse freely across a dialysis mem- 
brane can be determined directly by the technique -of equilibrium 
dialysis. A known amount of antibody, whose molecules are too large to 
cross a dialysis membrane, is placed in a dialysis bag and offered varying 
amounts of antigen. Molecules of antigen that bind to the antibody are no 
longer free to diffuse across the dialysis membrane, so only the unbound 
molecules of antigen equilibrate across it. By measuring the concentration 
of antigen inside the bag and in the surrounding fluid, one can determine 
the amount of the antigen that is bound as well as the amount that is free 
when equilibrium has been achieved. Given that the amount of antibody 
present is known, the affinity of the antibody and the number of specific 
binding sites for the antigen per molecule of antibody can be determined 
from this information. The data is usually analyzed by Scatchard 
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Production of human monoclonal IgG and IgM antibodies with anti-D (rhesus) 
specificity using heterohybridomas. 

Thompson KM, Melamed MD, Eagle K, Gorick BD, Gibson T, Holburn AM, Hughes- Jones NC. 

Heterohybridomas secreting human IgM and IgG anti-D antibodies of the rhesus blood group system 
have been established by fusion of EBV-transformed anti-D secreting cells with the mouse myeloma 
cells X63-Ag8.653. Both classes of antibody reacted with all Rh-positive cells, some Du cells but not 
with Rh-negative or DB ceils. Concentrations of both antibodies reached between 25 micrograms/ml and 
50 micrograms/ml in the culture supematants. The cell lines have been maintained in culture for 14 
months and have been shown to be suitable for large-scale production of antibody. 

PMID: 301 1653 [PubMed - indexed for MEDLINE] 
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Generation of multiple monoclonal antibodies for diagnostic use from a single 
hybridoma fusion. 

Matsuo S, Penneys NS, Ziegels-Weissman J, Nadji M. 
Department of Dermatology, Asahikawa Medical College, Japan. 

BALB/c mice were exposed simultaneously to three nonrelated immunogens, myelin basic protein, 
uridyl-galactosyl transferase, and tissue obtained from a formalin-fixed, paraffin-embedded block 
containing a pilomatrixoma. Standard hybridoma techniques were used and antibody generation assayed 
using an unlabelled antibody biotin-avidin method with sections of human cerebellum, liver, and 
pilomatrixoma as the substrates. Using the above assay, clones were selected that secreted antibodies 
with selective specificities for each of the immunogens. By ELIS A assay, the monoclonal antibodies 
reacting with cerebellum also reacted to the myelin basic protein preparation used as immunogen and the 
monoclonal antibody reacting to hepatocytes bound to the preparation of uridyl -galactosyl transferase 
used as immunogen. Our data suggests that the generation of monoclonal antibodies with a variety of 
diagnostic applications can be obtained from a single fusion following immunization with multiple 
nonrelated antigens, requiring considerably less laboratory cost and effort than would be required to 
obtain similar monoclonal antibodies in separate fusions. 
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Construction of a quadroma to alpha-endorphin/horseradish peroxidase using an 
actinomycin D-resistant mouse myeloma cell line. 

Massino YuS, Kizim EA, Dergunova NN, Vostrikov VM, Dmitriev AD. 

Institute of Higher Nervous Activity and Neurophysiology, Russian Academy of Sciences, Moscow. 

A hybrid hybridoma (quadroma), secreting antibodies with double specificity to alpha-endorphin (alpha- 
EP) and horseradish peroxidase (HRP), has been produced. The bispecific antibodies constituted about 
28-29% of all immunologically active IgG, produced by quadroma. The quadroma was isolated by fusion 
of two mouse hybridomas (anti-HRP and anti-alpha-EP) with distinct phenotypes: double mutant 
AMDR/HAT(S), and wild type (AMDS/HATR). A novel strategy for the construction of a double-mutant 
was applied, based on the use of an actinomycin D-resistant (AMDR) mouse myeloma for initiation of 
one of the parental hybridomas. 

PMID: 1358818 [PubMed - indexed for MEDLINE] 
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